Pulmonary cytokine responses during mechanical ventilation of noninjured lungs with and without end-expiratory pressure.
Positive end-expiratory pressure (PEEP) during mechanical ventilation may impose different degrees of stress on healthy lungs. On the assumption that stress is reflected by cytokine production, we performed a translational study investigating the effect of PEEP on bronchoalveolar and systemic mediator levels in isolated perfused mouse lungs (IPL) and in patients with healthy lungs. (Part I) IPL were ventilated with end-expiratory pressures of 0, 3, 6, or 10 cm H2O and end-inspiratory pressure (EIP) levels of 10 or 25 cm H2O. Interleukin (IL)-6 and macrophage inflammatory protein-2 concentrations in the venous effluate were monitored. (Part II) Patients (nonsmokers) scheduled for elective otorhinolaryngology surgery (duration>90 min) were randomized to receive either ventilation with zero end-expiratory pressure or PEEP (10 cm H2O). Mediators in bronchoalveolar lavage, nuclear factor kappaB, (NF-kappaB)-activation in alveolar macrophages and circulating systemic mediators were monitored. Control patients underwent bronchoalveolar lavage after intubation. In the IPL, mediator concentrations increased with increasing end-expiratory pressure at an EIP of 10 cm H2O, but decreased at 25 cm H2O EIP. In patients, bronchoalveolar IL-6, monocyte chemoattractant protein-1, and granulocyte monocyte-colony stimulating factor were increased by ventilation regardless of the PEEP level. IL-6 and IL-8 levels were moderately increased by PEEP but not zero end-expiratory pressure. Nuclear factor kappaB DNA binding activity in alveolar macrophages and systemic mediator levels did not change. On the basis of the premise that cytokine levels may indicate mechanical stress, our findings indicate that even low tidal volume ventilation causes some stress. PEEP is beneficial at high inspiratory pressure, but imposes moderate stress at low inspiratory pressure.